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(54) WATER-BASED PRESSURE-SENSITIVE ADHESIVE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a water-based pressure-sensitive adhesive composition which can give a processed pressure-sensitive 
product which does not chip even when the release paper is one based on paper not laminated with a film, shows excellent 
releasability and has good adhesiveness and good holding power. 

CONSTITUTION: This composition comprises a (meth)acrylic ester copolymer emulsion obtained by copolymerizing an alkyl 
(meth)acrylate (a) with a 4-14 C alkyl with an α,β-unsaturated carboxylic acid (b), a polyftmctional monomer (c) 
having at least two polymerizable double bonds in the molecule and at least one comonomer (d) selected from the group 
consisting of N- vinylpynolidone, acryloylmorpholine, N-isopropylacrylamide and N- vinylcaprolactam, wherein conq)onent 
(b) is used in an amount of 0.05-0.5wt.% based on the total monomer, and component (d) is used in an amount of l-lOwt.% 
based on the total monomer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the drainage-system pressure-sensitive adhesives constituent used suitable for an 
adhesion manipulation product like for example, a pressure sensitive adhesive label and a seal. 

[0002] 

[Description of the Prior Art] Conventionally, as pressure-sensitive adhesives for adhesion manipulation products like a pressure 
sensitive adhesive label and a seal, the rubber system pressure-sensitive adhesives which make natural rubber, synthetic rubber, 
etc. a principal component, the acrylic pressure-sensitive adhesives which make an acrylic copolymer a base polymer are used. 
[0003] the latter acrylic pressure-sensitive adhesives choose the component monomer of an acrylic copolymer - a 
pressure-sensitive adhesion property ~ width - it has the advantage which can be adjusted widely and used abundantly for 
example, as acrylic pressure-sensitive adhesives which give the adhesive property excellent in an adhesion manipulation product 
like a pressure sensitive adhesive label and a seal, and good decision workability (Meta) the acrylic-acid alkyl ester system 
copolymer emulsion which makes a principal component acrylic-acid alkyl ester, an acrylic acid, and vinyl acetate (meta) is 
proposed - **** (JP,5-13 14,B) - Although the detachability and decision workability from a releasing paper which use the fikn 
lamination paper like polyethylene lamination paper as the base are good in the case of these pressure-sensitive adhesives For 
exanple, since adhesion is too strong to the releasing paper which uses as the base paper which does not laminate a film like the 
Glassine paper and clay court paper, a detachability is bad. It judges in the configuration of a request of an adhesion 
manipulation product like a pressure sensitive adhesive label and a seal, and the phenomenon (it is hereafter described as a 
"dregs piece") in which a garbage is tom on the way when exfoliating by winding up from a releasing paper produces a garbage, 
and die problem that it must be interrupted on the way generates work. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the drainage-system pressure-sensitive adhesives 
constituent which makes a principal component the acrylic-ester system copolymer emulsion which enables a manufacture of an 
adhesion manipulation product like the pressure sensitive adhesive label and seal which discovers the detachability which did not 
raise a dregs piece but was excellent also in the case of the releasing paper which uses as the base paper which is not laminated 
with a film in view of the above-mentioned point, and has a good adhesive property and a good holding power (meta). 
[0005] 

[Means for Solving the Problem] The carbon number of (a) alkyl group the drainage-system pressure-sensitive adhesives 
constituent of this invention The acrylic-acid (meta) alkyl ester of 4-14, (b) alpha and beta-unsaturated carboxylic acid and the 
polyfunctional nature monomer which has two or more polymerization nature double bonds in (c) 1 molecule, (d) N- vinyl 
pyrrolidone, acryloyl morpholine, It is the acrylic-ester system copolymer emulsion which carries out copolymerization of one 
sort or two sorts or more of copolymerization nature monomers chosen out of the group which consists of a N-isopropyl 
acrylamide and an N-vinyl caprolactam, and is obtained (meta). It is characterized by for (b) component being in 0.05 - 0.5% of 
the weight of a domain among the monomer whole quantity, and (d) component being in 1 - 10% of the weight of a domain, and 
the above-mentioned purpose is attained by that. 

[0006] In this invention, the carbon number which is (a) component is mentioned for butyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, lauryl (meta) acrylate, tetradecyl (meta) acrylate, etc. as acrylic-acid (meta) alkyl ester of 4-14, for example. 
[0007] In this invention, an acrylic acid, a methacrylic acid, etc. are mentioned as alpha which is (b) component, and a 
beta-unsaturated carboxylic acid, for example. 

[0008] In this invention, ethylene glycol dimethacrylate, triethylene glycol diacrylate, etc. are mentioned into 1 molecule which 
is (c) component, for example as a polyfunctional nature monomer which has two or more polymerization nature double bonds. 
[0009] In this invention, the copolymerization nature monomer which is (d) component means one sort or two sorts or more of 
copolymerization nature monomers chosen out of the group which consists of N-vinyl pyrrolidone, acryloyl morpholine, an 
N-isopropyl acrylamide, and an N-vinyl caprolactam. 

[0010] In addition, you may make a kind of ethylene nature unsaturation monomers, such as methyl (meta) acrylate, ethyl (meta) 
acrylate, vinyl acetate, 2-hydroxyethyl (meta) acrylate, and styrene, or two sorts or more contain as a copolymerization 
component in this invention in addition to the above-mentioned 4 components. 

[001 1] In this invention, it is required to be in the domain whose amount of the aforementioned (b) component is 0.05 - 0.5 % of 
the weight among the monomer whole quantity, and it is required to be in the domain whose amount of the aforementioned (d) 
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component is 1 - 10 % of the weight. 

[0012] Since the holding power of the adhesion manipulation product with which the cohesive force of a pressure-sensitive 
adhesives constituent will become low, and the amount of (d) component occupied in the monomer whole quantity will be 
obtained if the amount of 1 - (b) component is less than 0.05 % of the weight even if it is in the domain which is 10 % of the 
weight becomes bad, practicality is missing. [ which is occupied in the monomer whole quantity ] Conversely, if the amount of 
(b) component exceeds 0.5 % of the weight, since the adhesive power of a pressure-sensitive adhesives constituent will become 
strong too much and the detachability from a releasing paper will become bad, the purpose of this invention cannot be attained. 
[0013] Moreover, if the amount of (b) component occupied in the monomer whole quantity is [ the amount of 0,05 - (d) 
component ] less than 1 % of the weight even if it is in the domain which is 0.5 % of the weight, since the adhesive power of a 
pressure-sensitive adhesives constituent will become strong too much and the detachability from a releasing paper will become 
bad, the purpose of this invention cannot be attained. [ which is occupied in the monomer whole quantity ] Conversely, if the 
amount of (d) component exceeds 10 % of the weight, in an emulsion polymerization, a lot of aggregates will generate and a 
stable emulsion will not be obtained. 

[0014] A manufacture of the acrylic-ester (meta) system copolymer emulsion which constitutes the drainage-system 
pressure-sensitive adhesives constituent of this invention is obtained by carrying out the emulsion polymerization of the four 
components of the above (a), (b), (c), and (d) by usual technique by special technique with a regulator like alkyl mercaptan, a 
persulfate, a polymerization initiator like an inorganic system peroxide, etc. 

[0015] Moreover, the plasticizer generally used in pressure-sensitive adhesives, a tackifier, a thickener, a pigment, a color, a 
dispersant, a defoaming agent, antiseptics, PH regulator, etc. can be blended with the drainage-system pressure-sensitive 
adhesives constituent of this invention by the conventional method if needed. 

[0016] When the technique of creating an adhesion manipulation product like a pressure sensitive adhesive label and a seal using 
the drainage-system pressure-sensitive adhesives constituent obtained by this invention is not special, it carries out a coating so 
that the thickness after drying a drainage-system pressure-sensitive adhesives constituent to the various base materials or 
releasing paper for adhesion manipulation products may be set to about 10-100 micrometers, a coating is carried out to a base 
material and a coating is again carried out to a releasing paper at a releasing paper, a desired adhesion manipulation product can 
be obtained by sticking with a base material. 
[0017] 

[Function] The drainage-system pressure-sensitive adhesives constituent obtained by this invention (a) The carbon number of an 
alkyl group Acrylic-acid (meta) alkyl ester of 4-14, (b) alpha and beta-unsaturated carboxylic acid and the polyfimctional nature 
monomer which has two or more polymerization nature double bonds in (c) 1 molecule, (d) N-vinyl pyrrolidone, acryloyl 
morpholine, It consists of the acrylic-ester system copolymer emulsion which carries out the emulsion polymerization of one sort 
or two sorts or more of copolymerization nature monomers chosen out of the group which consists of an N-isopropyl acrylamide 
and an N-vinyl caprolactam, and is obtained (meta). Since it is in the domain whose amount of (b) component in the monomer 
whole quantity is 0.05 - 0.5 % of the weight and it is in the domain whose amount of (d) component is 1 - 10 % of the weight 
The balance of adhesive power and cohesive force is good, and is excellent in a detachability from the releasing paper which 
uses as the base paper which is not laminated with a fihn like the Glassine paper and clay court paper, and a dregs piece is not 
generated, either. 
[0018] 

[Example] In order to explain this invention still in detail, an example is raised to below. In addition, the "section" in an example 
means the "weight section." 
[0019] (Example 1) 

[0020] (1) The water 40 section was taught to the reaction container equipped with the polymerization thermometer, the stirrer, 
and nitrogen introduction spool of an acrylic-ester system copolymer emulsion, it raised to 65 degrees C, and the nitrogen purge 
was performed. On the other hand, the monomer of the composition shown in the example 1 of Table 1 was mixed with the 
n-dodecyl-mercaptan (regulator) 0,01 section, and the mixed monomer was created. Next, in the water 30 section, the anion 
system emulsifier 0.6 section and the Nonion system emulsifier 0,8 section were melted, the above-mentioned mixed monomer 
was mixed and stirred to this, and the emulsification monomer was obtained. 1 % of the weight of this emulsification monomer 
and the ammonium-persulfate 0.4 section of the polymerization initiator which was soluble in the water 10 section were supplied 
in the above-mentioned reaction container, and the initial polymerization reaction was started. Subsequently, the emulsification 
monomer of the remainder 80 degrees C was dropped in the reaction container over 6 hours after the initial polymerization 
reaction end. After the instillation end, it riped for 3 hours, it cooled and the acrylic-ester system copolymer emulsion was 
obtained. 

[0021] (2) according to the conventional method, the thickener, PH regulator, etc. were added to the adjustment profit ****s 
acrylic-ester system copolymer emulsion of a drainage-system pressure-sensitive adhesives constituent, and the drainage-system 
pressure-sensitive adhesives constituent was obtained to it 

[0022] (3) it applied with the doctor blade and dried for 2 minutes at 1 10 degrees C so that the thickness after drying the creation 
profit ****s drainage-system pressure-sensitive adhesives constituent of a pressure sensitive adKesive label to the mold release 
processing side of die releasing paper which uses Glassine paper as the base might be set to 20 micrometers It is 55g of basis 
weights/, and m2 to the pressure-sensitive adhesives layer on this releasing paper. Paper of fine quality was stuck, himself was 
recuperated under the ambient atmosphere of 20 degree-C-60%RH for 12 hours, and the pressure sensitive adhesive label of A4 
size (the width of 20.9mni, the length of 29.6mm) was obtained. 
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[0023] (4) the result which evaluated the adhesive power of an evaluation profit ****s pressure sensitive adhesive label, a 
holding power, and the sublation force from a releasing paper by the following technique was as being shown in Table 1 In 
addition, especially, evaluation was performed under the ambient atmosphere of 20 degree-C-60%RH, as long as it was unstated. 

[0024] ** Adhesive power:JIS It applies to Z-0237 "an adhesive tape and a pressure sensitive adhesive sheet test method" 
correspondingly. The pressure sensitive adhesive label judged in the width of 25mm, and length of 150mm The width of 25mm, 
the length of 150mm, It stuck so that an adhesion length might become a polyethylene-resin plate with a thickness of 2mm with 
1 00mm, and after having carried out 1 **** of the rollers of 2kg of doubling, having stuck them by pressure and leaving them for 
20 minutes, it pulled using the Instron testing machine and 180 degrees angle peel strength (g/25mm) was measured by part for 
300mm/in speed. 

[0025] ** Holding-power: JIS According to Z-0237, the pressure sensitive adhesive label judged in the width of 25mm, and 
length of 100mm Width of 25mm, It sticks so that adhesion area may become a cold-rolling stainless steel plate with a length [ of 
100mm ], and a thickness of 1 .5mm with 25mmx25mm. a pressure sensitive adhesive label after carrying out 1 **** of 2kg 
rollers, sticking them by pressure and leaving them for 20 minutes - the bottom - carrying out ~ 40-degree C constant 
temperature - it hung perpendicularly all over a box, and the 1kg load was constructed in the soffit of a pressure sensitive 
adhesive label, it was left and time until it falls was measured 

[0026] ** The 180 degrees angle peel strength (g/lOOmm) when exfoliating the pressure sensitive adhesive label judged in the 
sublation force:width of lOOmm from a releasing paper and length of 250mm from the releasing paper used as the base in the 
Glassine paper was pulled using the Instron testing machine, and it measured by part for 750mm/in speed. 
[0027] (Examples 2-6, examples 1-6 of a comparison) 

[0028] By the monomer composition shown in Table 1 (examples 2-6) and 2 (examples 1-6 of a comparison), the polymerization 
of 1 1 kinds of acryhc-ester system copolymer emulsions was performed like the example 1 . However, since a lot of aggregates 
occurred and the example 4 of a comparison and the example 6 of a comparison were not able to obtain a good emulsion during 
the polymerization, the number of the acrylic-ester system copolymer emulsions obtained after all was nine. Subsequentiy, the 
thickener, PH regulator, etc. were added like the exanqsle 1 to nine kinds of obtained acrylic-ester system copolymer emulsions, 
and nine kinds of drainage-system pressure-sensitive adhesives constituents were obtained. Furthermore, nine kinds of pressure 
sensitive adhesive labels were created like the example 1 using nine kinds of obtained drainage-system pressure-sensitive 
adhesives constituents. 

[0029] The result which evaluated the adhesive power of nine kinds of obtained pressure sensitive adhesive labels, a holding 
power, and the sublation force from a releasing paper like the example 1 was as being shown in Table 1 and 2. 
[0030] 
[Table 1] 
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[0032] The sublation force from the releasing paper of the pressure sensitive adhesive label using the drainage-system 
pressure-sensitive adhesives constituent of the examples 1-6 by this invention is very as small as 30-35g / 100mm, and is 
excellent also in adhesive power and the holding power as shown in Table 1. On the other hand, a holding power is extremely as 
bad as 0.2 hours, and the pressure sensitive adhesive label using the drainage-system pressure-sensitive adhesives constituent of 
the example 1 of a comparison and the example 5 of a comparison is impractical as shown in Table 2. Moreover, the pressure 
sensitive adhesive label using the drainage-system pressure-sensitive adhesives constituent of the example 2 of a comparison, the 
example 3 of a comparison, and the example 5 of a comparison has the sublation force as high as 50-58g / 100mm from a 
releasing paper, and the applicability to the releasing paper which uses as the base paper which is not laminated with a fihn is 
missing, 
[0033] 

[Effect of the Invention] The paper which is not laminated with a film like the Glassine paper and clay court paper since the 
sublation force from a releasing paper is very small and a dregs piece is not generated, either, while it has the adhesive power 
which was described above, and in which the drainage-system pressure-sensitive adhesives constituent of this invention was 
like ] excellent, and a holding power can be used suitable for the adhesion manipulation product using the releasing paper used 
as the base. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by conputer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The carbon number of an alkyl group (a) The acrylic-acid (meta) alkyl ester of 4-14, (b) alpha and beta-unsaturated 
carboxylic acid and the polyfunctional nature monomer which has two or more polymerization nature double bonds in (c) 1 
molecule, (d) N-vinyl pyrrolidone, acryloyl morpholine, It is the acrylic-ester system copolymer emulsion which carries out 
copolymerization of one sort or two sorts or more of copolymerization nature monomers chosen out of the group which consists 
of an N-isopropyl acrylamide and an N-vmyl caprolactam, and is obtained (meta). The drainage-system pressure-sensitive 
adhesives constituent characterized by for (b) component being in 0.05 - 0.5% of the weight of a domain among the monomer 
whole quantity, and (d) component being in 1 - 10% of the weight of a domain. 
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